Trans-placental exposure of neonates to acrylamide--a pilot study.
Acrylamide (AA) (CAS No 79-06-1) has most recently been identified as a food-borne toxicant generated during the heating process of starch-containing foods. It was the aim of the present study to investigate the trans-placental exposure of newborn infants to this possible human carcinogen by analysis of the specific haemoglobin adduct of AA ( N-2-carbamoylethylvaline, AAV) in the blood of mothers and the corresponding umbilical cord blood of neonates as a parameter of biochemical effects. We investigated the blood of 11 women advanced in pregnancy (one smoker, ten non-smokers) and the corresponding umbilical cord blood of neonates for the N-terminal haemoglobin adducts of AA (AAV) and the smoking-specific adduct of acrylonitrile (CAS No 107-13-1) ( N-cyanoethylvaline, CEV). The limit of detection (LOD) was 5 pmol/g globin for AAV and 4 pmol/g globin for CEV. AAV could be determined in all blood samples of the mothers (median 21 pmol/g globin, range 18-104 pmol/g globin) as well as in the umbilical cord blood of neonates (median 10 pmol/g globin, range 6-43 pmol/g globin). The highest values were detected in the blood of the smoking mother and her child. CEV was detected only in the blood of the smoking mother (185 pmol/g globin) and the corresponding umbilical cord blood (69 pmol/g globin). AAV adduct levels in non-smoking mothers and neonates showed a good correlation (r=0.859). The concentration of AA adducts in the blood of neonates is approximately 50% of the adduct level found in the blood of the mother. In view of the shorter life span of neonatal erythrocytes and the lower body weight of newborn infants, the relative internal dose of AA in neonates (in microgrammes per kilogramme body weight) must be assumed to be at least equal to that of the mother. Because of the high cell-replication rates during foetal development, trans-placental exposure of neonates to AA might raise concerns. Neonates of smoking mothers take up much higher doses of AA than those of non-smoking mothers.